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ABSTRACT 

PURPOSE: To obtain a ceramic multilayerd board wherein high level 
integration and high density constitution are possible, generation of 
cracks can be avoided by improving transverse rupture strength, resistance 
characteristics are enhanced, and the application as a circuit board can be 
enlarged. 

CONSTITUTION: A ceramic multilayered board 1 is constituted by unifying an 
alumina substrate part 2 and a low temperature sintered substrate part 3 
into one body interposing thermosetting resin 16 (insulating member). The 
pattern of an electric circuit 4 is formed on the alumina substrate part 2, 
and a passive element 10 is formed in the inside of the low temperature 
sintered substrate part 3. The passive element 10 is electrically connected 
with the electric circuit 4 via land electrodes 5, 12. 
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[Object] lb provide a ceramic multilayer board which can respond to high integration and 
densification of a circuit wiring, prevent crack generation by improving transverse 
rupture strength, improve a resistance characteristic, and thus expand its use as a circuit 
board* 

5 [Constitution] A multilayer ceramic board 1 is formed by integrating the alumina 
substrate portion 2 with a low-temperature sintered substrate portion 3 with a 
thermosetting resin 16 (insulating member) interposed therebetween. An electrode 
circuit is formed on the alumina substrate portion 2 by patterning, and a passive element 
10 is formed inside the low-temperature sintered substrate portion 3- In addition, the 
10 passive element 10 is electrically connected to the electrode circuit 4 through land 
electrodes 5 and 12. 
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[Scope of Claim for Patent] 

[Claim 1] A multilayer ceramic board comprising at least a set of an alumina 
substrate portion and a low-temperature sintered substrate portion which are integrated 
with each other with an insulating member interposed therebetween, 
5 wherein an electrode circuit is formed on the alumina substrate portion by 

patterning, a passive element is formed inside the low-temperature sintered substrate 
portion, and the passive element is electrically connected to the electrode circuit through 
both of the substrate portions. 

10 [Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] The present invention relates to a multilayer ceramic 
board which can respond to high integration and densification, improve transverse 
rupture strength and a resistance characteristic, and thus expand its use as a circuit board. 
15 [0002] 

[Prior Art] A hybrid integrated circuit, a multilayer board, or the like has been 
conventionally employed as a circuit board included in an electronic device or an 
electronic component. This hybrid integrated circuit is made by forming an electrode 
circuit such as a resistor or a wiring on a surface of an alumina substrate by patterning 

20 using a resistive paste based on ruthenium oxide so as to be thick. It can provide a 
superior resistance characteristic in the range of 10 Q/b to 10 MQ/b with TCR of ± 150 
ppm. Further, the multilayer board is formed by alternately laminating a 
low-temperature sintered ceramic material and an electrode and simultaneously sintering 
them in an integrated manner. Accordingly, it incorporates a passive element such as a 

25 capacitor or an inductor, and it is small and has superior characteristics for high 
integration and densification. 
[0003] 

[Problems to be Solved by the Invention] However, the conventional hybrid integrated 
circuit has a problem in that it cannot respond to high integration and densification since 
30 multilayering of an electrode circuit is limited to as many as approximately six layers 
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even as a total on both sides of the alumina substrate. Although the conventional 
multilayer board can respond to the multilayering of the electrode circuit, it has a problem 
in that transverse rupture strength thereof is low and a crack tends to be generated at the 
time of handling, trimming, or the like because of using the low-temperature sintered 
5 ceramic material- In addition, it has a problem of being inferior in a resistance 
characteristic since, in the case of forming a surface resistor on the low-temperature 
sintered ceramic material and then reheating it, an interface with the resistor tends to be 
unstable. Accordingly, each use of the conventional hybrid integrated circuit and 
multilayer board is limited. Therefore, improvement in this regard has been requested. 

10 [0004] The present invention is made in view of the above conventional situation, and it 
is an object of the invention to provide a multilayer ceramic board which can respond to 
high integration and densification by making multilayering of an electrode circuit 
possible, prevent crack generation by improving transverse rupture strength, improve a 
resistance characteristic, and thus expand its use as a circuit board. 

15 [0005] 

[Means to Solve the Problem] The invention is a multilayer ceramic board 
comprising at least a set of an alumina substrate portion and a low-temperature sintered 
substrate portion which are integrated with each other with an insulating member 
inteiposed therebetween, wherein an electrode circuit is formed on the alumina substrate 
20 portion by patterning, a passive element is formed inside the low-temperature sintered 
substrate portion, and the passive element is electrically connected to the electrode circuit 
through both of the substrate portions. 

[0006] Here, the passive element can be connected to the electrode circuit by forming 
land electrodes on opposing faces of both substrate portions, connecting each land 

25 electrode to the passive element and the electrode circuit through a through-hole 
electrode and a side electrode, and heat-joining the land electrodes to each other with a 
solder bump, a conductive paint, or a thick-film paste. In order to integrate both of the 
substrate portions with each other, both substrate portions can be joined to each other by 
applying an insulating thermosetting resin, a glass paste, or the like between both 

30 substrates and then heating it at a predetermined temperature. 
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[0007] 

[Operation] Since the alumina substrate portion and the low-temperature sintered 
substrate portion are formed in an integrated maimer, the multilayer ceramic board 
according to the invention makes multilayering of a circuit wiring possible in this 
5 low-temperature sintered substrate portion and can respond to high integration and 
densification. In addition, since the low-temperature sintered substrate portion is 
integrated with the alumina substrate portion having high reverse rupture strength, the 
multilayer ceramic board can improve transverse rupture strength of the low-temperature 
sintered substrate portion and prevent crack generation at the time of handling or the like. 

10 Further, by forming a resistor in the alumina substrate portion, characteristic deterioration 
due to reheating can be prevented and a resistance characteristic can be improved. 
Accordingly, the multilayer ceramic board can respond to high integration and 
densification and improve transverse rupture strength and a resistance characteristic with 
one component element. Therefore, it can correspondingly expand its use as a circuit 

15 board to meet the above-described request* 
[0008] 

[Embodiment] An embodiment of the invention is explained with reference to the 
drawings. FIGS. 1 to 3 are diagrams for explaining a multilayer ceramic board 
according to one embodiment of the invention. In the drawings, reference numeral 1 

20 denotes a multilayer ceramic board constituting a characteristic of this embodiment, 
which includes an alumina substrate portion 2 and a low-temperature sintered substrate 
portion 3. The alumina substrate portion 2 is formed by baking at a high temperature a 
ceramic sheet cont ainin g alumina of 90 % to 99 %, and an electrode circuit 4 of Ag, 
Ag/Pd, Ag/Pt, and Cu is formed on the upper surface of the substrate portion 2 by 

25 patterning* This electrode circuit 4 is made by forming a resistor and a wiring to be thick, 
and a chip component such as a transistor or a diode is connected to the wiring, 
[0009] Land electrodes 5 of Ag/Pd and Cu are formed on the lower surface of the 
aluminum substrate portion 2 by patterning. Each land electrode 5 is connected to an 
input/output portion of the electrode circuit 4 with a through-hole electrode 6 which is 

30 fonned to penetrate the substrate portion 2, 
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[0010] The low-temperature sintered substrate portion 3 is formed by laminating many 
ceramic layers 7 of a ceramic material based on BaO-AbQs-SiO. In addition, a 
capacitor electrode 8 of Cu and Ag and a spiral coil electrode 9 are formed by patterning 
on the upper surface of the respective ceramic layers 7, and the coil electrode 9, the 
5 capacitor electrodes 8 and the ceramic layers 7 arc alternately laminated to form a 
laminate, and the laminate is simultaneously sintered in an integrated manner at a low 
temperature of 1000 °C or less. Accordingly, passive elements 10 including a capacitor 
and an inductor are formed inside the low-temperature sintered substrate portion 3. 
[0011] In addition, terminal electrodes 11 and 11 for surface mounting is formed on an 

10 outer surface of the low-temperature sintered substrate portion 3, and an input/output 
portion of each passive element 10 is connected to the terminal electrode 11. 
[0012] Land electrodes 12 are formed on the upper surface of the low-temperature 
sintered substrate portion 3 by patterning, and each land electrode 12 is opposed to each 
land electrode 5 of the alumina substrate portion 2. Each land electrode 12 is connected 

15 to an input/output portion of the capacitor electrode 8 or the coil electrode 9 through a 
through-hole electrode 13, a common electrode 14 formed in the substrate portion 3. 
[0013] Each land electrode 12 of the low-temperature sintered substrate portion 3 is 
electrically connected to each land electrode 5 of the alumina substrate portion 2 with a 
high-temperature solder 15. The land electrode 5 and the land electrode 12 are joined to 

20 each other by applying the high-temperature bump 15 to the upper surface of each land 
electrode 12 of the low-temperature sintered substrate portion 3 by screen printing or the 
like and then heating the solder bump 15 at 280 °C to 330 °C Here, a brazing material, a 
conductive paint, or a thick-film metal paste other than the high-temperature solder 15 
can be employed as a material of the bump and may be applied by screen printing or a 

25 dispenser. The heating is performed at 350 °C to 800 °C in the case of using the brazing 
material, at 200 °C to 500 °C in the case of the conductive paint, and at 450 °C to 900 °C 
in the case of the thick-film paste. 

[0014] A space between the alumina substrate portion 2 and the low-temperature 
sintered substrate portion 3 is filled with an insulating thermosetting resin 16, and both of 
30 the substrate portions 2 and 3 are mechanically integrated with each other with the resin 
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16 interposed therebetween. This joining is performed by applying the thermosetting 
resin 16 to a surface of the low-temperature sintered substrate portion 3 except the land 
electrode 12 and then simultaneously heating the resin 16 and the high-temperature 
solder 15. Here, a glass paste other than the thermosetting resin 16 may be used. 
5 [0015] Next, an operation and an effect of this embodiment are explained. In order to 
manufacture the multilayer ceramic board 1 of this embodiment, the alumina substrate 
portion 3 and the low-temperature sintered substrate portion 3 are separately provided 
with the electrode circuit 4 and the passive element 10, respectively. Subsequently, the 
high-temperature solder bump 15 is applied to each land electrode 12 of the 

10 low-temperature sintered substrate portion 3, and the thermosetting resin 16 is applied to 
the upper surface of the substrate portion 3 except the land electrode 12. Then, the 
alumina substrate portion 2 is located over the upper surface of the low-temperature 
sintered substrate portion 3, and is fixed with each land electrode 5 of the substrate 
portion 2 aligned to the land electrode 12. 

15 [0016] By heating in this state to a predetermined temperature, the land electrodes 5 and 
12 of both substrate portions 2 and 3 are electrically joined to each other, and the substrate 
portions 2 and 3 are mechanically joined to each other. Accordingly, the multilayer 
ceramic board 1 is formed in which the alumina substrate portion 2 is integrated with the 
low-temperature sintered substrate portion 3. Then, the multilayer ceramic board 1 is 

20 placed over a printed board 20 and mounted thereon by connecting a line of the board 20 
to the terminal electrode 11 with a solder 21. 

[0017] According to.this embodiment as described above, the multilayer ceramic board 
1 is formed by integrating the alumina substrate portion 2 with the low-temperature 
sintered substrate portion 3. Therefore, the low-temperature sintered substrate portion 3 

25 can incorporate the passive element 10, a circuit wiring can be multilayered, and high 
integration and densification can be responded to. In addition, the alumina substrate 
portion 2 having high transverse rupture strength is integrated with the low-temperature 
sintered substrate portion 3. Therefore, transverse rupture strength of the 
low-temperature sintered substrate portion 3 can be improved, generation of a crack or 

30 the like can be prevented at the time of handling, and quality reliability can be improved. 
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Further, a superior resistance characteristic can be obtained by providing the alumina 
substrate portion 2 with a resistor. Therefore, characteristic deterioration due to 
reheating, which has been difficult to prevent with a conventional low-temperature 
sintered material, can be prevented. 
5 [0018] As described above, the multilayer ceramic board 1 of this embodiment can 
respond to high integration and densification and improve transverse rupture strength and 
a resistance characteristic- Therefore, it can respond to all circuit products and expand 
its use as a module board by forming the alumina substrate portion 2 and the 
low-temperature sintered substrate portion 3 depending on its use. 

10 [0019] In addition, since the alumina substrate 2 and the low-temperature sintered 
substrate portion 3 are integrated with each other, electrical circuit coupling can be 
prevented as compared to the case of forming a multilayer wiring with a low-temperature 
sintered ceramic material alone. Correspondingly, a degree of freedom of circuit design 
can be improved- Further, since the alumina substrate portion 2 and the low-temperature 

15 sintered substrate portion 3 are separately baked, a defective product can be sorted out at 
the time of coupling both substrate portions, thereby improving reliability. 
[0020] Note that, although the case of forming the multilayer ceramic board 1 using one 
alumina substrate portion 2 and one low-temperature sintered substrate portion 3 is taken 
as an example to explain the above-described embodiment, either one of the substrate 

20 portions or both of the substrate portions may be pluralized. In addition, one having a 
structure in which an electrode circuit and an insulating layer are alternately laminated on 
the upper and lower surface thereof may be employed as the alumina substrate portion* 
[0021] 

[Effect of the Invention] Since an alumina substrate portion and a low-temperature 
25 sintered substrate portion are integrated with each other with an insulating member 
inteiposed therebetween and an electrode circuit of the alumina substrate portion is 
electrically connected to a passive element in the low-temperature sintered substrate 
portion, a multilayer ceramic board according to the invention can respond to higher 
integration and densification by making multilayering of a circuit wiring possible and 
30 prevent crack generation by improving transverse rupture strength, and has the effect of 
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improving a resistance characteristic and thus expanding its use as a circuit board. 
[Brief Description of Drawing] 

[FIG 1] A cross-sectional view to explain a multilayer ceramic board according to one 
5 embodiment of the invention. 

[FIG 2] An exploded perspective view showing a state in which the alumina substrate 
portion and the low-temperature sintered substrate portion of the above-described 
embodiment are joined to each other. 

[FIG 3] A partially enlarged sectional view of the multilayer ceramic board of the 
10 above-described embodiment. 

[Explanation of Reference] 

1 Multilayer ceramic board 

2 Alumina substrate portion 

15 3 Low-temperature sintered substrate portion 

4 Electrode circuit 

10 Passive element 

16 Thermosetting resin (Insulating member) 

20 
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